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Motivation
� Paranoia about barrel-to-barrel motion since Dec

20th.

� Assumption 1: Internal alignment of barrels is
much smaller than what we care about for this
study ( � ����� �

m).

� Assumption 2: Using OIZ Tracking. Assuming
pull of COT on i.p. is small.

-Using run number 123496 (Live Luminosity
21.359 pb �

�
, “Good Run”)
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Procedure
� Select events with 2 “good” silicon (or COT)

tracks. Take the two highest 	�
 tracks, form a
vertex from them.

� Form a profile of the beam. Slice up the profile
into � bins of about  ��� .

� Project the � and � slices of each bin into a
histogram.

� Fit a gaussian to each � and � histogram.
Record � , � and ��� , ��� .

� Plot � and � versus � , and fit to a line.

– Line describes passage of beam with respect
to nominal axis of barrel

� Repeat fit for positions of each barrel.

3



X

-3
-2

-1
0

1
2

3
Z

-4
0

-3
0

-2
0

-1
0

0
10

20
30

40

Y

-3-2-10123

B
ea

m
 P

ro
fil

e

4



-3
-2

-1
0

1
2

3
-3-2-10123

xy
z_

xz
N

en
t =

 2
77

6 
  

M
ea

n 
x 

= 
0.

37
36

M
ea

n 
y 

= 
-0

.0
91

47
R

M
S

 x
  =

 0
.2

96
1

R
M

S
 y

  =
 0

.3
22

2

B
ea

m
 P

ro
fil

e_
xz

xy
z_

xz
N

en
t =

 2
77

6 
  

M
ea

n 
x 

= 
0.

37
36

M
ea

n 
y 

= 
-0

.0
91

47
R

M
S

 x
  =

 0
.2

96
1

R
M

S
 y

  =
 0

.3
22

2

5



-3
-2

-1
0

1
2

3
0

20
0

40
0

60
0

80
0

10
00

12
00

14
00

16
00

18
00

20
00

xy
z_

xz
_p

x
N

en
t =

 2
98

   
 

M
ea

n 
 =

 0
.3

73
6

R
M

S
   

= 
0.

29
61

B
ea

m
 P

ro
fil

e_
xz

xy
z_

xz
_p

x
N

en
t =

 2
98

   
 

M
ea

n 
 =

 0
.3

73
6

R
M

S
   

= 
0.

29
61

6



C
ut

s
P

ar
am

et
er

S
V

X
C

O
T

Tr
ac

k
S

et
G

lo
ba

lS
I

Tr
ac

ki
ng

C
O

T
G

lo
ba

lT
ra

ck
in

g
A

lg
or

ith
m

O
ut

si
de

In
A

lg
C

ot
S

ta
nd

A
lo

ne
A

lg
(P

er
fo

rm
O

ut
si

de
In

Tr
ac

ki
ng

)
(P

er
fo

rm
O

IZ
Tr

ac
ki

ng
)

m
in

p

�

1.
0

G
eV

/c
1.

0
G

eV
/c

�
��� �
���
 !

4.
0

cm
4.

0
cm

m
in

nu
m

be
r

of
S

I

" hi
ts

4
0

A
dd

iti
on

al
ly

,w
e

re
qu

ire
bo

th
S

V
X

tr
ac

ks
to

be
in

th
e

sa
m

e
ba

rr
el

as
th

ei
r

ve
rt

ex
.

7



-4
0

-3
0

-2
0

-1
0

0
10

20
30

40
-0

.1
2

-0
.1

1

-0
.1

-0
.0

9

-0
.0

8

-0
.0

7

-0
.0

6

-0
.0

5

-0
.0

4

X
 V

er
su

s 
Z

C
hi

2 
/ n

df
 =

 3
5.

76
 / 

16
P

ro
b 

 =
 0

.0
03

12
6

 0
.0

00
35

17
 

±
p0

   
   

 =
 -0

.0
75

74
 

 1
.7

86
e-

05
 

±
p1

   
   

 =
 0

.0
00

52
72

 

X
 V

er
su

s 
Z

C
hi

2 
/ n

df
 =

 3
5.

76
 / 

16
P

ro
b 

 =
 0

.0
03

12
6

 0
.0

00
35

17
 

±
p0

   
   

 =
 -0

.0
75

74
 

 1
.7

86
e-

05
 

±
p1

   
   

 =
 0

.0
00

52
72

 

-4
0

-3
0

-2
0

-1
0

0
10

20
30

40
0.

35

0.
36

0.
37

0.
38

0.
390.

4

Y
 V

er
su

s 
Z

C
hi

2 
/ n

df
 =

 2
7.

93
 / 

16
P

ro
b 

 =
 0

.0
32

23
 0

.0
00

34
22

 
±

p0
   

   
 =

 0
.3

82
3 

 1
.7

e-
05

 
±

p1
   

   
 =

 -0
.0

00
17

09
 

Y
 V

er
su

s 
Z

C
hi

2 
/ n

df
 =

 2
7.

93
 / 

16
P

ro
b 

 =
 0

.0
32

23
 0

.0
00

34
22

 
±

p0
   

   
 =

 0
.3

82
3 

 1
.7

e-
05

 
±

p1
   

   
 =

 -0
.0

00
17

09
 

8



-4
5

-4
0

-3
5

-3
0

-2
5

-2
0

-1
5

-0
.1

4

-0
.1

2

-0
.1

-0
.0

8

-0
.0

6

-0
.0

4

-0
.0

2X
 v

s 
Z,

 B
ar

re
l 0

C
hi

2 
/ n

df
 =

 0
.3

68
5 

/ 4
P

ro
b 

 =
 0

.9
85

 0
.0

03
59

8 
±

p0
   

   
 =

 -0
.0

65
05

 
 0

.0
00

11
65

 
±#

p1
   

   
 =

 0
.0

00
82

94
 

X
 v

s 
Z,

 B
ar

re
l 0

C
hi

2 
/ n

df
 =

 0
.3

68
5 

/ 4
P

ro
b 

 =
 0

.9
85

 0
.0

03
59

8 
±

p0
   

   
 =

 -0
.0

65
05

 
 0

.0
00

11
65

 
±#

p1
   

   
 =

 0
.0

00
82

94
 

-4
5

-4
0

-3
5

-3
0

-2
5

-2
0

-1
5

0.
280.

3$

0.
32

0.
34

0.
36

0.
380.

4$Y
 v

s 
Z,

 B
ar

re
l 0

C
hi

2 
/ n

df
 =

 1
.7

64
 / 

4
P

ro
b 

 =
 0

.7
79

 0
.0

03
25

9 
±

p0
   

   
 =

 0
.3

72
4 

 0
.0

00
10

89
 

±#
p1

   
   

 =
 -0

.0
00

46
68

 

Y
 v

s 
Z,

 B
ar

re
l 0

C
hi

2 
/ n

df
 =

 1
.7

64
 / 

4
P

ro
b 

 =
 0

.7
79

 0
.0

03
25

9 
±

p0
   

   
 =

 0
.3

72
4 

 0
.0

00
10

89
 

±#
p1

   
   

 =
 -0

.0
00

46
68

 

-1
5

-1
0

-5
0

5
10

15
-0

.1
4

-0
.1

2

-0
.1

-0
.0

8

-0
.0

6

-0
.0

4

-0
.0

2X
 v

s 
Z,

 B
ar

re
l 1

C
hi

2 
/ n

df
 =

 5
.6

62
 / 

4
P

ro
b 

 =
 0

.2
25

8
 0

.0
00

47
65

 
±

p0
   

   
 =

 -0
.0

76
6 

 6
.8

82
e-

05
 

±#

p1
   

   
 =

 0
.0

00
62

24
 

X
 v

s 
Z,

 B
ar

re
l 1

C
hi

2 
/ n

df
 =

 5
.6

62
 / 

4
P

ro
b 

 =
 0

.2
25

8
 0

.0
00

47
65

 
±

p0
   

   
 =

 -0
.0

76
6 

 6
.8

82
e-

05
 

±#

p1
   

   
 =

 0
.0

00
62

24
 

-1
5

-1
0

-5
0

5
10

15
0.

280.
3$

0.
32

0.
34

0.
36

0.
380.

4$Y
 v

s 
Z,

 B
ar

re
l 1

C
hi

2 
/ n

df
 =

 2
.0

36
 / 

4
P

ro
b 

 =
 0

.7
29

2
 0

.0
00

47
37

 
±

p0
   

   
 =

 0
.3

83
5 

 7
.0

58
e-

05
 

±#

p1
   

   
 =

 -0
.0

00
29

05
 

Y
 v

s 
Z,

 B
ar

re
l 1

C
hi

2 
/ n

df
 =

 2
.0

36
 / 

4
P

ro
b 

 =
 0

.7
29

2
 0

.0
00

47
37

 
±

p0
   

   
 =

 0
.3

83
5 

 7
.0

58
e-

05
 

±#

p1
   

   
 =

 -0
.0

00
29

05
 

15
20

25
30

35
40

45
-0

.1
4

-0
.1

2

-0
.1

-0
.0

8

-0
.0

6

-0
.0

4

-0
.0

2X
 v

s 
Z,

 B
ar

re
l 2

C
hi

2 
/ n

df
 =

 1
0.

92
 / 

4
P

ro
b 

 =
 0

.0
27

51
 0

.0
02

91
5 

±#
p0

   
   

 =
 -0

.0
80

73
 

 0
.0

00
10

26
 

±
p1

   
   

 =
 0

.0
00

72
46

 

X
 v

s 
Z,

 B
ar

re
l 2

C
hi

2 
/ n

df
 =

 1
0.

92
 / 

4
P

ro
b 

 =
 0

.0
27

51
 0

.0
02

91
5 

±#
p0

   
   

 =
 -0

.0
80

73
 

 0
.0

00
10

26
 

±
p1

   
   

 =
 0

.0
00

72
46

 

15
20

25
30

35%

40
45

0.
280.

3$

0.
32

0.
34

0.
36

0.
380.

4$Y
 v

s 
Z,

 B
ar

re
l 2

C
hi

2 
/ n

df
 =

  3
.4

1 
/ 4

P
ro

b 
 =

 0
.4

91
7

 0
.0

04
07

9 
±#

p0
   

   
 =

 0
.3

80
1 

 0
.0

00
15

32
 

±
p1

   
   

 =
 -0

.0
00

12
4 

Y
 v

s 
Z,

 B
ar

re
l 2

C
hi

2 
/ n

df
 =

  3
.4

1 
/ 4

P
ro

b 
 =

 0
.4

91
7

 0
.0

04
07

9 
±#

p0
   

   
 =

 0
.3

80
1 

 0
.0

00
15

32
 

±
p1

   
   

 =
 -0

.0
00

12
4 

9



B
y

B
ar

re
l

B
ar

re
l0

B
ar

re
l1

B
ar

re
l2

A
ll

S
V

X
C

O
T

&

-6
50

' 35
-7

66

' 48
-8

07

' 29
-7

57

' 4
-8

96

' 13

( !

82
9

' 11
7

62
2

' 69
72

5

' 10
3

52
7

' 19
40

7

' 55

)

37
24

' 33
38

35

' 5
38

01

' 41
38

23
' 3

34
14

' 13

(+*

-4
67

' 10
9

-2
91

' 71
-1

24

' 15
3

-1
70

' 17
17

' 62

, N
ot

e:
al

ll
en

gt
hs

ar
e

in
m

ic
ro

ns
,a

ll
sl

op
es

ar
e

in
m

ic
ro

ra
di

an
s.

, R
ec

al
l:

S
V

T
sp

ec
:

A
ll

ba
rr

el
s

fa
ll

w
ith

in
10

0

- ra
d

of
so

m
e

lin
e.

, R
ec

al
l:

In
ch

w
or

m
&

A
cc

el
er

at
or

sp
ec

:
T

ha
tl

in
e

is
th

e
be

am
lin

e.

10


